Telomere distribution and dynamics in somatic and meiotic nuclei of Arabidopsis thaliana.
The ends of linear eukaryotic chromosomes are protected by the telomere, a specialised nucleoprotein complex. The primary role of the telomere is to protect the chromosome ends from being degraded or recognised and processed as double strand breaks. Additionally, the telomeres are involved in interphase chromosome organisation and also in chromosome pairing, synapsis and movement during meiotic prophase. The main emphasis of this review is concerned with the distribution and dynamics of the telomeres in the somatic cell and meiocytes of plants, focusing on the model plant Arabidopsis thaliana. In Arabidopsis the telomeres are organised around the nucleolus in both the somatic and meiotic interphase. One of the outstanding questions in meiosis is how homologous chromosomes pair (align) and synapse during meiotic prophase. Recent attention has been paid to the bouquet formation, a nearly universal event, during which the telomeres cluster on the nuclear membrane in early prophase. It has been suggested that because the telomeres are in close proximity this would enhance their pairing and subsequent synapsis of the homologues. In Arabidopsis we observe that the telomeres are paired homologously in early meiosis whilst still arranged around the nucleolus. They are moved to the nuclear membrane preceding synapsis and reveal only a loose clustering, which may represent a transient bouquet. On completion of synapsis the paired telomeres are dispersed and remain attached to the nuclear membrane until diplotene when they dissociate from the nuclear membrane. We also discuss the prospects for live imaging of the telomeres in Arabidopsis.